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Three exemplarily scenarios for urban railway environments are presented. All measurements have 
been conducted with Cohda MK5 wireless modems as presented in [1].  
For all scenarios, a log-distance path loss model (1) was fitted to the measurement data. The path 
loss exponent n and the standard deviation σ (2) are estimated. 
 
 𝑃𝑃𝐿𝐿(𝑑𝑑) = 𝑃𝑃𝐿𝐿(𝑑𝑑0) + 10𝑛𝑛𝑙𝑙𝑙𝑙𝑙𝑙10 � 𝑑𝑑𝑑𝑑0�+ 𝜒𝜒𝜎𝜎 (1) 
 𝜒𝜒𝜎𝜎~ℵ(0,𝜎𝜎2) (2) 
 
As a reference, the free space path loss 
 𝐹𝐹𝐹𝐹𝑃𝑃𝐿𝐿(𝑑𝑑) = 20𝑙𝑙𝑙𝑙𝑙𝑙10 �4𝜋𝜋𝑑𝑑𝜋𝜋𝑐𝑐 � (3) 
is plotted as well in all figures. 
Static measurement on a cross bridge: 
 
The car was parked on top of the bridge marked with the red dot. The train was driving with a 
velocity of 40-60 km/h. The train was approaching from the Station to the right and was driving in 
direction of the orange arrow under the bridge inside the tunnel. 
  
 
 
  
 
Dynamic measurement: 
 
The train (orange) and the car (red) were driving next to each other for 150 m between several large 
buildings. Catenary masts and little trees were blocking the LOS from time to time. The train was 
driving with a velocity of 65 km/h and the car with 40 km/h. 
  
 
  
 
 
 
Static next to the track 
 
The car was parked next to the railway track on the other side of the station marked with the red 
dot. The train (orange arrow) was driving with 85 km/h and passed by the car. In comparison to the 
satellite image, no trains or other obstacles were in between the car and the train. 
 
 
  
 
  
 
 
Summary 
 
All values are summarized in Table 1. 
Table 1: Summary of the model parameters 
 
Scenario Environment Manoeuvre Packets 
received 
Ptx EIRP P0 d0 n σ 
[dBm] [dBm] [dB] [m]   
static urban bridge Car parks on top 
of a cross bridge 
3077 24 8,95 57,9 1 2,5 5,94 
dynamic urban Train overtakes 
car 
4740 24 8,95 55,4 1 2,1 4,95 
static urban Car parks next to 
the railway track 
3610 24 8,95 54,4 1 2 5,43 
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